Summary &horbar; The ability of different hydrolytic bacteria from the human colon to grow on various algal polymers (carrageenans, Palmaria palmata xylan, ulvan, desulphated ulvan and laminaran) was investigated and the interactions between Bacteroides thetaiotaomicron and H 2 -utilizing microorganisms (one methanogenic archaea and an acetogenic bacterium) were studied during laminaran degradation. None of the algal polysaccharides supported the growth of any of the hydrolytic species tested, except for laminaran, which allowed substantial growth of B thetaiotaomicron. This suggested that bacterial consortia were involved in algal polymer breakdown rather than one specific bacterial species. The presence of H 2 -utilizing microorganisms did not increase the extent of laminaran degradation by B thetaiotaomicron. Whereas the decrease in formate and H 2 concentrations attested to their utilization by both hydrogenotrophic microorganisms, the large increase in acetate production observed in the coculture with acetogenic bacteria was mainly due to acetogenic fermentation of sugars released during laminaran hydrolysis.
human colon / seaweed degradation / Bacteroides / H 2 -utilizing microorganism / microbial interaction Résumé &horbar; Utilisation de polymères algaux par les bactéries hydrolytiques du côlon humain, en culture pure ou associés à un micro-organisme hydrogénotrophe. La (Jensen, 1993) .
The major components of seaweeds are carbohydrates which account for approximately SO% of their dry matter, and are essentially reserve and cell-wall polysaccharides (Darcy-Vrillon, 1993; Mabeau and F7eurence, 1993) . Seaweeds are particularly rich in dietary fibres of which more than 50% are water soluble (Lahaye, 1991 (Lahaye, 1991 (Durand et al, 1996; Bemalier et al, 1996a M5a3) isolated from human feces in our laboratory (Bemalier et al, 1996b) were studied in vitro during laminaran fermentation. The H Z /CO z -utilizing acetogenic bacterium (strain M5a3) was isolated in our laboratory from a fecal sample of a non-methanogenic subject (Bernalier et al, 1996a 
MATERIALS AND METHODS

Media and growth conditions
The methods used for preparing the prereduced medium and the anaerobic culture techniques were those described by Hungate (1969) . The basal medium used was the semi-synthetic modified AC-21 medium (Bernalier et al, 1996c) Hydrogen and methane concentrations in the head space gas of each culture tube were measured by gas chromatography as described by Czerkawski and Clapperton (1968 (Michel and Macfarlane, 1996 Michel and Macfarlane (1996) who demonstrated that the human colonic microflora could chemically modify carrageenans rather than metabolize them.
In contrast, xylan from Palmaria palmata appeared to be highly fermented within the first 6 h of incubation with a human fecal microflora (Lahaye et al, 1993) . However, only a few Clostridium strains (2i, 10i, 15i) showed any ability to grow on this substrate.
Salyers et al (1981) . In earlier studies, laminaran degrading bacteria were mainly found to belong to the genus Bacteroides (Salyers et al, 1977a, b) . These bacteria possess all of the cell-bound inducible laminarases and (3-glucosidases (Salyers et al, 1977c) necessary to fully degrade this polymer which is composed of !-1 ,3 linked glucans.
These have a low degree of polymerization and contain P -1,6 linkages and mannitol residues on the reducing ends (Michel and Macfarlane, 1996) . The main laminaran degradation product by strains of B thetaiotaomicron was glucose (Salyers et al, 1977c) . (Stewart et al, 1990) . While Morvan et al ( 1996) also reported a similar lack of effect on fermentation with some rumen acetogenic strains, on the rate of cellulose breakdown by R flavefaciens, methanogens and acetogens were shown to increase cellulose degradation by rumen fungi and Ruminococcus albus respectively (Bemalier et al, 1991;  
